
1.0

2.0

3.0

4.0

5.0

6.0

TABLE OF CONTENTS

INTRODUCTION ................................... 1

UNIT DESCRIPTION ................................. 2

PROGRAM OBJECTIVES .............................. 2

PROGRAM ACTION PLAN ............................. 3

4.1 Macro Model .................................. 3

4.2 Micro Model .................................. 5

COMMERCIAL TERMS

5.1

5.2

5.3

5.4

Program Cost .................................. 5

Program Schedule ............................... 6

Terms of Payment ............................... 6

Validity ..................................... 6

APPENDIX

RJM Corporahon ]̄~n Roberts Lane, Rldgefleld, CT 06877 ¯203 438-6198

IP7 039141



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1.0 INTRODUCTION

Intermountain Power Services Corporation ("IPSC") has been experiencing a series of

burner problems which are defined as follows:

1. Thermal deterioration of the coal flame stabilizers.

2. Thermal deformation of the burner pulverized coal tubes.

3. Burner line coal pipe fires.

In addition to the need to investigate the cause of and correct the above problems, IPSC

is exploring the feasibility of lowering current NOx levels from .45 lb/mmBtu to

.3 lb/mmBtu via burner mechanical changes or other means.

At a meeting between IPSC and RJM Corporation personnel on luly 14, 1994, it was

determined that Computational Fluid Dynamics ("CFD") modeling would be a powerful

tool for addressing the above problems. CFD modeling could also be used

simultaneously to investigate the feasibility of various in-burner NOx reduction

techniques.

This proposal is in response to IPSC’s request to RIM Corporation for a proposal to

perform this work.

RJM Corporation ¯Ten Roberts Lane, Rldgefield, CT 06877 ¯203 438-6198

IP7 039142



I
I 2

I
I
I
I

2.0 UNIT DESCRIPTION

The Intermountain Power generating station has two (2) 820 MW coal fired B&W units.

There-are 48 B&W, dual register, low NOx burners in each unit in an opposed firing

configuration.
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3.0 PROGRAM OBJECTIVES

The program objectives can be defined as follows:

To find changes to operating and/or mechanical procedures and setups which

would eliminate the conditions currently causing thermal deterioration of the

flame stabilizers.

2. Investigate mechanical fixes to the existing pulverized coal tubes which would:

eliminate the ingestion of hot furnace gases during burner out of service

conditions, and

provide cooling air to the pulverized coal tube to maintain temperatures

below the mechanical deformation point.

I
I
I
I

Investigate the plausibility of and the corrective actions for the possibility that

flow separation at the elbows of the pulverized coal pipes causes burner line fires.

Determine the feasibility of lowering present NOx levels to .3 lb/mmBtu by the

addition of fuel rich/fuel lean staging devices in the pulverized coal tubes or the

secondary air stream.
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A set of two CFD models can be used to address all of the objectives set forth above.

The models would employ the very powerful Fluent computational fluid dynamics code.

This code is the standard selected by the International Flame Research Foundation and

the American Flame Research Council for combustion modeling purposes. The power

of the code is reflected in its ability to accurately and visually present flow field,

boundary condition, chemical reaction, radiative heat source, and other data which is

difficult if not impossible to discern in the real world.

I
The proposed two models are defined in the following sections.

I
4.1 Macro Model
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The macro model is a three-dimensional model of an Intermountain burner

employing a linear furnace geometry which represents the shortest flame path

length of any burner in the IPSC boilers. Model boundary conditions will be

identical to that experienced in the IPSC boilers and will be structured on real

world data supplied by IPSC.

Examination of the macro model will take place in two parts:

Part I - Baseline Model. A baseline model will be used to establish the physics,

chemistry, and thermodynamics of the present IPSC burners. Variables to be

investigated will include, but not necessarily be limited to, the following:

1. Position of the adverse static pressure gradient boundary in relation to the
flame stabilizer and pulverized coal tube in both the in-service and out of

I
service conditions.
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2. The burner flow field in in-service and out of service conditions.

3. The existing burner radiative heat flux and temperature profile at full load,

combustion conditions.
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4. Establish a NOx baseline.

Part H - Modified Models. It is anticipated that several different models will

result from the investigation of possible changes to the baseline model to meet the

objectives defined for this program. All of the parameters to be derived as

defined under Part I above will be examined as part of this program. The

following modified models are expected to be tested by RIM Corporation:

Model 1 - Parametric study of changes to baseline conditions incurred by

modifying the pulverized coal tube to have continuous cooling air in the

in-service and out of service condition.

Model 2 - A model which has altered mechanical setup for design of the

burner to eliminate the conditions currently causing thermal deterioration

of the flame stabilizers. Pulverized coal tube cooling may be included as

part of this study.
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Model 3 - Low NOx Model - A three model low NOx study which will

investigate the NOx reductions possible by:

a. inserting coal separators for fuel rich/fuel lean staging of the

pulverized coal flow from the burner.

b. inserting a fuel rich/fuel lean flame stabilizer into the burner.

c. a combination of a and b above.

I
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Note: RJM Corporation’s experience on conventional coal burners has

I demonstrated that NOx reductions up to 42% are possible by employing fuel

rich/fuel lean staging of the primary and secondary air streams.
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4.2 Micro Model

The micro model is a much more finely detailed model of the pulverized coal

pipe. Parametric data from the macro model will be required to set the boundary

conditions for the micro model. Conversely, coal separator data will be

employed in the macro model for NOx evaluation. The micro model will be used

to:
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Determine if elbow flow separation causes burner line fires. If flow

separation at elbows is the cause of burner line fires, micro model will

then be employed to determine mechanical changes which could be

installed to eliminate the problem.

2. Resolve the engineering design of the fuel rich/fuel lean coal separator
necessary to minimize NOx.
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5.0 COMMERCIAL TERMS

5.1 Program Cost

RJM Corporation will perform the program outlined in this proposal for the

prices shown below in accordance with our Fees and Scope of Service and

Commercial Terms and Conditions schedules located in the Appendix.

RJM Corporation ¯ Ten Roberts Lane, Ridgefield, CT 06877 ¯203 438-6198
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Macro Models

Part I - Baseline Model

6

.................... $14,000
Part II - Modified Models ..................12,000

Micro Model ......................... 10,000
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All prices are quoted exclusive of state and local sales, excise, use or any other

taxes. Such taxes, if applicable, will be in addition to the above prices and will

be charged to your account. Any taxes assessed to RJM Corporation at a later

date will be charged to your account. If the above items are tax exempt, the

applicable tax exemption certificate is to be sent to RJM Corporation with your

purchase order.

i
5.2 Pro~un Schedule

I
I

It is anticipated that CFD macro and micro modeling will be conducted

concurrently. The estimated time for completion is twelve (12) weeks from date

of authorization.

I
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5.3 Terms of Payment

Twenty percent (20%) of the contract price shall accompany your written

purchase order. Seventy percent (70%) shall be paid in monthly progress

payments. The remaining ten percent (10%) shall be paid upon completion of the

project.

I 5.4 Validity

I
I

This proposal is valid for acceptance for sixty (60) days.
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Personnel Rates

Personnel rates are charged on an hourly portal-to-portal basis as follows:

Principal Engineer $125/hr in 112 hour increments
Engineer $100/hr in 1/2 hour increments
Technician - $ 60/hr in 1/2 hour increanents

Time and Materials Rates

For Time and Materials projects time will be charged at the actual applicable personnel rates. Any required materials or
expenses will be billed at cost plus fitteen percent (15~).

Minimum Daily Charges

Minimum daily field personnel charges are eight (..8) hours per day per person at the applicable category rate., .�.xe~. for
travel day charges which are based on hours actually spent. Weekend travel days are charged on a minimum-daily-charge
basis.

Exl~nses
Per-diem charges per person for field personnel are the greater of $100 per day or $50 above the cost of hotel
acammmodations. Hotelaecommodations shallbechargedatcostplustenperocot(10%). Automobile expenses are charged
at 35 cents per mile plus tolls. All other travel costs such as air fares, car rental, taxis, parking, etc. are charged at cost
plus ten percent (10%).

Air Distribution Analysis and Balancing Programs

W’mdbox-bumer and air distribution programs are conducted on a fixed fee basis which includes all personnel, equipment,
travel and per diem charges. Corrective engineering and testing beyond the initial analysis is charged at a per burner rate.
For each program, RJM will furnish a budget estimate.

Research and Development Programs

RIM undertakes Research and Development Programs only on a time-and-materials basis due to the uncertainties inherent
in such programs. For each such program, PJM will furnish a best estimate budget..R~.M will char.g.e again.st th_~. b.udg.,~,
only for time spent and cost incurred. Should a program r .eq. u.’.u’e.funding in e, xces, s. o,t- the .bud.get es~,
be notified for written approval of a new budget prior to initi-------~g any work wmcn womo recur caarges avow
budget.

Long Term Projects

Once each project year all projects are subject to escalation of the budget estimate on a prorated basis in accordance with
any revised RIM or subcontractor personnel rates or expense schedules issued in that project year.

Delays and Delivery

All delays in field projects are charged at the minimum daily rate plus per diem and applicable travel expense.

"Not to Exceed" Orders

Under "not to exceed" purchase orders or commitments RIM shall notify the client if additional funds are required to
complete the project. RIM shall terminate field services timely to allow personnel to return to the base facility before the
limit is exceeded if the client has not authorized additional money. Client shall furnish RIM with an additional written
commitment or purchase order prior to RIM’s continued field servicos, engineering or manufacturing aRer termination on
account of "not to exceed" limitations.

Test Work

Fixed prices for test work do not include pre-test or post-test conferences or consulting services follow-up for which RIM
standard rates shah apply.

Terms of payment are twenty percent (20%) with the purchase order. Invoiced payments are due in full within twenty (20)
days of the date of invoice. Overdue accounts shah a~rne interest at the rate of one and one-half percent (I I/2%) per
month of the unpaid balance thereof and any payment on account thereof shall first be applied against such interest.

RJM Corporahon "̄Dn Roberts Lane, Ridgefield, CT 06877 ¯203 438-6198
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~ CORPOI~TION
FEES AND S~OPE OF 5EKV~CE

11/01/92
Page 2 of 2

Taxes

All prices are exclusive of state and local sales, excise, use or any other taxes. Such taxes, if appficable, are in addition
to quoted prices and will be charged to the Client. Any taxes assessed to ILIM at a later date will be charged to the Client.
If products or services arc tax exempt, the applic~tble tax exemption certificate shall be submitted to RJM with the Client’s
purchase order.

Shipping and Insurance

All products arc shipped F.O.B. factor. Client shall adv~e ~ in.suran, c~. is ~rc~!_ff,m:d. Shipping an~ "_ms__u._~r~, ~c~..c~l~.._g,,eSo~vv
be charged to Client. Client assumes risk of loss.of p.mo. ucta w~en.smppen anu recoup,, may .vc .s.ou~t ~_~,~_ ~f
against the carrier’s insurer. Absent instructions m writing from Client, methods of patting ano stopping anu ~n ~,~
carrier and routing shall be dvtermined by RJM in its sole discretion.
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Quotations - Scope and Content

RIM Corporation (RIM) quotations and proposals shaft remain valid for acceptance for a period of 30 days from date of
issue. The price quoted is subject to change with changes in project scope, quantities, materials and design. All quotations
are subject to conditions listed below under "Delays."

Acceptance and Authorization

No order or change therein or of RIM’s proposal is binding on RIM until signed or acknowledged in writing
authorized reprosentative of RIM at its home office. Proposals or counterproposals shall not be deemed accepted by
by mere passage of time. Exception to provisions in RIM’s proposal must be set forth in a wri~_g .ro.�¢.. ived by RI.M
specifically taking exception to such provisions. RIM proposals shall be limited to the �on..t~n~ of ~ p..mpo_.s~,. ...drawings, brochures, descriptive matter, weights, dimensions, shipping specifications and the.race ~.~.~m .uy lcdM." w~m

the proposal are approximate only, merely intended to describe generally the product or serwce ann wm no~ ¢onsuua¢ a
part of any contract.

No services or manufacture shaft be initiated by RIM until RIM shall be in receipt of a written commitment for the quoted
amount together with initial payment of the amount spoeified below under "Payments."

Delays and Delivery

When RIM is directly responsible for the delay, such as due to failure of RIM test equipment, no delay time or minimum
rates apply. Delivery, shipment and installat~on dates of products are estimated dates o~y. Delays..cans,ed by. an]~ conditions
beyond RIM direct control, such as partial or complete process shutdowns or irregularities, stri~es, nooos, nres, power
failures, inclement weather, or failure of the client to meet agreed responsibilities, will be bill..�~, at standard, r~,., ~n 9e
case of services and in the case of products shaft extend the estimated delivery date. RIM shaft m no event t~e annie mr
demurrage.

Cancellation

Client may cancel this contract effective upon notice to RIM as provided below under "Notice." Thereupon RIM shaft
cease all work, cancel all revocable subcontracts, and prepare final billing. For Tune and Materials contracts the billings
shall be for the time and materials expended by or for which RIM shaft have incurred a liability as of the date of
cancellation. For Fixed Price Contracts, client shall pay RIM the cancellation charge specified in the proposal or if no such
charge shall be specified, such equitable portion of the contract price as shall be equivalent to the percentile o.f wo.rk
completed under the contract upon notice of cancellation. For aft cancelled contracts, RIM shall be reimbursed tbr its ces~s
incur~d to effect the cancellation.

Patent Infringement

RIM shaft defend or settle any claim or suit brought against orient to the � .xtent it is b~ed .upon a~. aft.e.ga~on, that. a pro~. u.et
sold to Client in the form manufactured by or to the design of RIM and wimout regard to me use oy cuent ol sucn proaucx,
infringes a United States issued patent, provided such product was not fabricated to the design, d~wh~.gs an.d ,spe~,ificafi.~o, ns
of client. If RIM is notified promptly in writing and given information, assistance and the sole a.uthon.ty t.o de.lc.n.a or s~
RIM shall pay all costs of defense subject to the limitations of liability above. If the product is a..etormm~.m.m.trmge, ~. .
shall at its option: (a) obtain the right to continue using the product, (b) replace the product w~m a nonmrrmgmg proauc~,
(c) modify the product so it is noninfringing, or (d) grant client a credit for the depreciated value of the product as returned.
The foregoing states the entire liability of RIM for patent infringement.

Proprietary Technology and Data

RIM reserves aft rights in and to aft invention devices, concepts, processes, products or othe.r .pa~ntable or~ pro~pri .et.~ry
technology and data conceived or developed by RIM, its employees, agents or subcontra...ctors m me course oz.pe,rm ,r,mmg
any contract. Neither Cfient nor any other person shaft have any right to examine or audtt RIM’s cost accounts, uoor, s or
records of any kind, or be entitled to have control over or ri.ghts in, any enginee..rin_g, o.r p.mdu..ct~o.n p..rin.ts, ,so/twcar~,,
drawings, designs or data which RIM shall in its sole discretion deem proprietary to It. ~ghts m ~JM mte/tecu~u propo y
may be acquired on a negotiated basis.

Warranty - Services

RIM represents and warrants that its procedures are generally accepted practices and metho~.a.n.d,.!ts ].3crs,onn. �.l.are quali~, e,~
to effect such procedures. Tests are performed on a best-efforts basis and RIM assumes no uanmty ior oevmuons rcqmrco
by existing conditions beyond its control or field of responsibifity. No guarantee or warranty is issued, implie~.l, or intend,ed
and no responsibility is assumed for testing other than the accuracy of observed results. Should RIM’s testing ~>e materially
defective, the sole liability of RIM shaft be to repeat said test run at no additional cost to Cfient, provided, however, that
said test run was not defective because of a failure of Client to supply critical information or to fulfdl responsibilities.

I RJM Corporation ¯ Ten Roberts Lane, Ridgefleld, CT 06877 ¯203 438-6198
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RIM CORPORATION
COMMERCIAL TERMS AND CONDITIONS

11/01192
Page 2 of 2

Warranty - Products

RIM represents and warrants that (a) products manufactured by it shall be (i) free of defects in _mate~. and worknums~.’p
for a period of sixty (60) days from date of shipment to client and (il) shah conform in all material respects to tae
specifications for suoh product agreed upon in ~ contract. For products not manufactured by RIM the original
rnanufacturen warranty, if any, shall be assigned to client to the extent permitted and such assigned warranty shall be in
lieu of any other warranty express, or implied. RIM Coqmration’s sole liability hereunder shall be during the sixty (60) day
product warranty poriod to repair or replace, at ~ option, products that arc defective or non-conforming to agreed
specifications. RIM shall have no liability for removal, transportation and replacement of such products.

Limitation and Disclaimer of Warranties

RIM shall not be liable under the warranties hereunder unless:

(a) Cfient promptly notifies RIM in writing of the alleged deficiency in the product or servico and often RIM a .reamna.ble
opportunity to cure such deficiency, and (b) if a product deficiency in an RIM manufactured product, RIM inspection
verifies the existence of the deficiency and determines it was not canscd by damage or destruction, including any occurring
while in shipment, improper installation, testing or repair (including any repair not by RJM agents or employees or
otherwise not consented to in writing by RIM), misnse, neglect, or alteration.

THESE WARRANTIES ARE IN LIEU OF AND RIM DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR
IMPLIED, WRITTEN OR ORAL, INCLUDING THOSE OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, OR OTHERWISE, AND MAY BE MODIFIED BY RIM ONLY IN A WRITING SIGNED BY RIM IN
WHICH IT INTENDS TO BE BOUND.

Limitation of Liability

RIM SHALL NOT BE LIABLE FOR ANY SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES, WHETHER
BASED ON BREACH OF CONTRACT OR WARRANTY, NEGLIGENCE, OR ANY OTHER MATFER RELATING
TO THIS CONTRACT. RIM’S MAXIMUM LIABILITY SHALL IN NO CASE EXCEED THE AMOUNT THAT HAS
BEEN PAID TO RIM FOR THE PRODUCT OR SERVICE PRIOR TO THE EVENT WHICH RESULTS IN SUCH
LIABILITY OR, FOR INSURED MATrERS, THE AMOUNT OF SUCH INSURANCE.

The prices quoted in this sale were determined in part on the basis that RIM’s liabilities and Client’s remedies are limited
as provided in this Statement and the prices would have been substantially different had those limitations not been agreed.

Governing Law and Disputes

This contract and all questions arising therefrom shall be governed by and interpreted in accordance with the laws of the
State of Connecticut.

All disputes arising out of or concerning this contract and the re.suiting sale shall be determined by arbitration before a
single arbitrator in Fairfield County, Connecticut under the rules then obtaining of the American Arbitration Association
and any award in such arbitration may be entered in or an application for judicial enforcement of such award may be
applied for, in any court having jurisdiction of the party against whom enforeement is sought. The arbitrator shall have no
power to award any special, incidental, consequential or punitive damages. It is the intention of the parties irr~ocably to
submit to arbitration, notwithstanding the contrary provisions of any Federal, State or local law from time to time in effect.
RIM shall be entitled to reasonable attorney’s fees and costs incurred in the assertion in any proceeding of a claim or
counterclaim for goods and services.

Assignment

Client may not assign any interest or right or delegate any obligation hereunder absent the prior written consent of RIM.

Waiver

Failure by RIM to insist upon performance of any term or cbndition in the proposal or in this Statement shall not constitute
a waiver of other terms or conditions or operate as a continuing waiver.

Severability

Failure to deliver any instalhnent due or any defect in delivery or service by RIM constitutes a severable breach only and
the Client cannot treat the entire contract as breached unless the goods or services not delivered or defective represent at
least fi/ty-one percent (51%) of the contract price. If an adjustment is made for any failure to deliver, or any defective
delivery, or replacement thereof, such default, or defective defivery shall thereafter be treated as if it had not occurred.

Notice

Notice hereunder shah be made only in writing to the addresses set forth in the RIM proposal and in the purchase order
or equivalent document of Client, or to such other address as may by notice hereunder be furnished from one pa~y to the
other, and shall be effective, (a) immediately, if b~. hand or by facsimile transmission and expressly acknowledged by
signature of the recipient, and (b) on receipt, if mailed postage prepaid, registered or certified, fint class, return receipt
requested.
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Expert Systems

"Intelligent" Condition Monitoring- The
By Ste~en Reill.~, I):\1Si, SKI: Condition Monitoring

An mte/lig, ent
S\’S[(’III ¢10~’S I10[ II~’(’#ssaI’I]V

genetic algorfthms .the.se
al’~" methods.pn

inq~lementin,~ knowled~e.
An intelligent monitoring
@’stem does not have to he
large or coml~lex. Its single
distinguishing characteristic
is that the monitoring
S%’st#m kttOWS wh(ll tt i,~

ttTing to achieve, i.e.. the
ohjective is emhodied within
the system. A

monitmJng owtem that ha~
this hmlt-m intelligence
become a very vahtahle

conq~onent q[’a total
tll~illldll(lllC~’ ]~l’O~l’~ltll I’l

can even heO~ to optimize
file (’lllil’("

.~lnction.

Kno~ledge-ba+sed diagnostic ssstems have beeu
applied m a number of indusmes throughout the
world+ These systems bare met with v+~,mg degrees
of success, es~+tally in the field of condition
monitoring. The first mle-ba~ed systems used m
condition monitoring were based on the [~mfihar
question and answer lbnuat. ~e objeclive of these
~yslems was to aid condition mon~tonng engineers in
determining machine& faults, and train lhe novice in
the reasoning process of diagnosing machinery
condition.

Although some quile sophisticated knowledge
was em~dded re:the rule bases of these systems, it
was tm~e~onsuming to pr~uce a conclusion. Also.
the somewhat conlmdictory ob~clives led to vibration
exerts ~ing asked long strings of simple questions.
and novices in the field of vibration analysis
sometimes ~ing l~ced w~th questions that would
Mump all ex~rienced veteran.

A humor of fi~ctors combined to allow condition
monitonng lecbn01ogy Io progres~ to the next slage.

¯ Better computers - the m~proving price]
~Hbmmnce ratio of m~cropr~es~o~ has crea~ed
desktop computers with the xvorkstation capabdi~y
reqmred lbr intelligent application~.

¯ Better data ~ collection systems - the cunent
generalion of data collectors and on-hne data
~albering syslems have lhe frequency resolulion and
tugh ~gnal-to-n0ise ratios needed lbr automatic
analysis of na~ow band ~d deregulated s~ctra.
~ac ~uer the quahty of dat~ the more likely that an
intelligent syslem can pr~uce worthwhile resulls.

¯ Bctlcr understanding - the meth~s of condition
montlonng have improved significantly over the last
five years, wilh a co~s~ndingly greater consensu~
a~ut metiers of Identil~ing and categorizing faulls.

Tbe cu~enl generalion of knowledge-based
diagnostic systems ~e ~sign~ to ~ffom~ some
form of numerical analysis on vib~tion data, create a
~t of "’l~atures" (extracted s~ctral ~s ~or
trends), then use one or more ~le b~es to dete~ine
the I~ndamental cause(s) of the vib~tion signatures.

T~ underlying obj~tives of the~ systems ~e to
efficiently analyze a I~ge qu~tib’ of vibration data,
sep~ating machines with t~ults from those ~nning
no,ally, ~o determine the underlying cauls of tbe
faults, and suggest meth~s to ~cti~’ them; ~d to ~
useful as a ~ining t~l, by explaining the ~asoning
~hind the findings of the system.

~ese ~ fairly useful ~hings tbr a knowledge-
b~ system to do. ~e system c~ dete~ine g~
from bad, a~ help pin~int the ~sons why a
machine is bad. Also, by explaining how it c~e up
with the distinction, it c~ leach the o~rator some
basic roles for condition n~nitofng. But d~s this
justify calling the cu~ent generation of ~owledge-
ba~d systems intelligent condition monitoring?

Multi-Parameter Monitoring
The difficulty with monitoring machinery by

vibration alone ~s, a lack of ,~ynergy. For example.

34 P/PM TECHNOLOGY - April - 1994

Optimization Approach

you’ve got a bczu-ing you think is m trouble. L(x~k at
the vib~vuon Icvel...il’s a little higher than nom~al. It
could ~ caused by a l]lull in the ~aring, but there are
numerous other ~ss~bilities. So you measure the
sufl~ce tem~mture of the ~afing...it’s ~nning a little
ho~ler than normal. Now, you’re interesled. A
synergistic efl~ct is taking place: two piecex of data
that may not bare seemed like much in isolation ~e
combining to pin~int a ~ssible problem.

When you get ~ck, you learn that the Imes~ oil
analysis on this machine shows that the vi~osi~ of
the lubricant has drop~d ~low the minimum
acceptable level. Well may~ that ~afing wonq ne~
to ~ changed after all; ~ssibly an oil change will
bbng the vibration ~d tem~ra~ure levels ~wn.

~e advantage of multi-par~neter monitoring is in
ordering and priofitiz~ag actions: after all, it’s usually
~tter to change y~r oil th~ change your ~ngs.
The great difficulty in dealing with multiple
parameters is developing ~he knowledge to m~e valid
use of the data. Application of k~wledge to vibration
analysis, while not a simple task by any means, has
advantage of a relatively consistent knowledge base:
mosl exerts in the indust~ have son~ soa of
common ground when analyzing a machine.
common ground is nol nearly as well develo~d in
otber condition monitoring fields such as
lubric~mffwear pamcle analysis and pr~ess pavanacter
measurements.

Prism2 Pm v2.00 (SKF Condition Monitoring) has
been designed to ulilize muhiple parameters in
dmgnosing machine condition, It is a hybrid model-
based/rule-based system that can handle vibration,
process, lubricant and other data sets (Figure I ). The
use of a knowledge editor (Figure 2) allows the
addition of further knowledge to the system. This
enables the end user to custom tailor the system to
handle a wide variety of machines, especially those
machines with unique operating characteristics.

The combination of multiple data sets and
configurable knowledge b~ses lets us take advantage
of the synergy that occurs when several predictive
maintenance technologies are employed, even if the
knowledge bas~ for a measurement type are not
generally available,

Once again, we are brought back to our
fundamental question - what is the objective of
condition monitoring, and how do we embody it into
a system?

The objective of condition monitoring is to
allocate maintenance resources to produce an
optimized mix of predictive, planned and breakdown
maintenance. An intelligent condition monitoring
system must not only make suggestions about the
state of machinery, but about the actual process b3
which we maintain the machinery. In other words, the
system has to completely embody its own cost/benefit
analysis, and to alter the mix of maintenanee method~,
to maximize that benefit to cost ratio.
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